The failure to detect "red flag" signs in patients presenting with acute low back pain can adversely affect the outcome of management. This can seriously affect the quality of life and productivity of the patient. Objective: The present questionnaire-based study was performed to assess the knowledge and awareness of red flag signs among primary health care physicians managing patients with acute back pain in Riyadh, Saudi Arabia.
INTRODUCTION
Low back pain is the second most common reason for individuals to seek medical advice. Eighty percent of
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This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms. individuals experience back pain in their lifetime, [1] and this is associated with significant work disability. [2] The estimated cost of low back pain in the United States in 1998 was $90.7 billion, making it a major burden on health care resources. [3] Because of the magnitude of the problem, several evidence-based guidelines have been developed to provide effective treatment for low back pain. Some such are the Agency for Health Care Research and Policy (AHCRP) guidelines formulated in 1994 and have been accepted worldwide. [4] Several guidelines have also been put forward following the introduction of the AHCRP guidelines, but they are, however, not much different from the AHCRP guidelines. [5] Almost all guidelines established to date [4] [5] [6] have focused on one major component; the recognition of red flag signs in patients presenting with low back pain. Red flag signs such as the history of trauma, constitutional symptoms, or neurologic deficits are believed to be present in approximately 5% of patients with back pain. [4] Detection of these signs on the outset is essential because their presence is an absolute indication that immediate care is required, and further investigations are necessary for appropriate management. [5] Delays in the detection of these signs often have serious consequences, leading to significant morbidity. [6] It is, therefore, mandatory to follow the established guidelines for the prompt detection of red flag signs to avoid adverse outcomes in patients presenting with back pain. However, there are sufficient data to suggest that the recommended guidelines are not followed in day-to-day clinical practice in various countries, [7, 8] which may significantly contribute to the morbidity associated with acute back pain.
The present questionnaire-based study was done to assess the awareness and knowledge about red flag signs of primary care practitioners who treat patients presenting with acute back pain (lasting <6 weeks).
MATERIALS AND METHODS
The questionnaire was designed to assess the awareness and knowledge of red flag signs among general health practitioners in Riyadh, the capital city of the Kingdom of Saudi Arabia. They were distributed to primary health care physicians in 11 Primary Care Centers in Riyadh. Since very few private health institutions in Riyadh employ family physicians -the target of our study, only a few centers qualify as Primary Care Centers. Therefore, only public centers were targeted. The questions were specifically designed in accordance with the AHCRP guidelines to elicit physician responses to a section on red flag signs that indicate the presence of a tumor, infection, spinal fracture, or cauda equina syndrome. Convenience sampling was also done to select subjects of primary care clinics. The study sample size was 80 subjects which was calculated statistically by considering the following variables: Estimated prevalence, sample error, and level of confidence were 50%, 8%, and 95%, respectively. Inclusion and exclusion criteria were used to select participants to ensure their relevance to the study purpose and to obtain optimum results.
Inclusion criteria
• Primary care physicians of both genders -general practitioner (GP), specialists and consultants.
• Fluency in English.
Exclusion criteria
• Residents in-training.
The questionnaire primarily focused on whether the physicians were aware of red flag signs. There were questions on the four major aspects of red flag signs including some on constitutional symptoms, extremes of age (i.e., <10 years of age or >50 years of age), history of spinal trauma, and neurological deficit. Questions on the awareness of constitutional symptoms included physician responses to the presence of fever, malaise, anorexia, and weight-loss. Questions about awareness of neurological deficit were designed to extract knowledge of any urinary or bowel incontinence and motor or sensory loss. The validity of the questionnaire was done before data collection in a pilot study on 20 individuals not included in the final study. The questionnaires were given to 80 primary health care physicians during personal visits.
RESULTS
All the physicians completed and returned the survey during the visits, giving a response rate of 100%. Most respondents were qualified family physicians (71%). The rest were either specialists (8%) or GPs (20%). The majority worked in Ministry of Health Centers (46%) while others were employed in military centers (31%) or centers attached to academic institutions (23%).
Of all the respondents, 68 (85% of total) were aware of red flag signs [ Figure 1 ]. Of the 12 (15%) physicians who were not aware of the signs, four were only aware of the term "red flag signs" but had no knowledge of what these signs are.
A majority, 58 of the physicians, who had knowledge of red flag signs were aware of neurological deficit as a red flag (72.5% of total, 85% of sub-group), followed by 36 (45% of total, 53% of sub-group) physicians who were aware of the risks at the extremes of age (<10 years of age and >50 years of age). Similarly, 33 out of 68 (41.3% of total, 49% of sub-group) physicians were aware of and routinely inquired about the history of spinal trauma, whereas only 24 physicians (30% of total, 35% of sub-group) considered inquiry about constitutional symptoms an essential part of the initial interaction with patients presenting with acute back pain [ Figure 2] . A small minority, 14 respondents (17% of total, 20% of sub-group) of the primary health care physicians had sufficient knowledge of all red flag signs.
DISCUSSION
The results of the present study revealed that 15% of the primary health care physicians did not have the vital information on red flag signs. A relatively small percentage had adequate knowledge. Despite the availability of several guidelines for the initial assessment of low back pain, [4] [5] [6] the level of awareness for the initial assessment of acute back pain varied. The most likely explanation for the varying levels of knowledge on acute back pain is either personal opinions or shared beliefs or complete disregard of the evidence-based practice recommendations in the management of the back pain. [9, 10] For these reasons, the term "know-do gap," referring to the gap between what is known and what is done in practice, is gaining popularity. [11] The most likely reason behind the spread of this practice is the prevailing controversy among physicians about a unified therapeutic approach. [12] Only 17% of primary health care physicians had sufficient knowledge of all red flag signs. This rate was considerably lower than a previous report from Italy in which 33% of physicians were able to identify all possible red flags. [13] Meticulous history taking and a physical examination of the patient, specifically directed at the detection of red flag signs in accordance with the clinical guidelines, should reduce the likelihood of missing these danger signs. [8] It is believed that the lack of adherence to existing clinical guidelines is due to a relatively low prevalence of red flags in patients presenting with low back pain. These signs have been reported as present in one in every 200 patients, [6] and a recent study has reported a prevalence of 0.9% among patients presenting with acute low back pain. [14] Because of the low prevalence of these signs, physicians are less likely to encounter them in day-to-day clinical practice and are, therefore, less likely to recognize them.
The results revealed that though the majority of the physicians in the present study were aware of neurological deficits, there was a general lack of knowledge and awareness of red flag signs. This observation, together with concerns about the reliability of red flag signs, further complicates the issue. Three red flags most frequently used in clinical practice for the identification of spinal cord and cauda equina compression include a profound motor or sensory weakness in the lower limbs, bladder and bowel dysfunction, and saddle sensory disturbance. [15] A recently published study investigating the association between three neurological red flag signs with magnetic resonance imaging only reported significant associations between bowel/urinary symptoms and saddle sensory disturbances and the findings of magnetic resonance imaging. [16] Similarly, a study investigating the diagnostic accuracy of a wide range of red flag signs and symptoms and the screening for fracture or malignancy in patients presenting with low back pain reported that the highest post-test probability for the detection of fracture was age >70 years, and for malignancy was a history of malignancy. [17] Moreover, red flag signs used to detect vertebral fractures have also been known to exhibit high false-positive rates. [14, 18] These findings highlight the importance of reassessing the existing guidelines to optimize diagnostic accuracy. In addition, there appears to be a need to address the existing knowledge gap about red flag signs among primary health care physicians treating patients with acute low back pain in the local community. This knowledge gap is serious given the morbidity associated with missing red flags signs and the problem of their relatively low prevalence in patients with acute back pain. Emphasis on implementation of clinical practice guidelines in the primary care setting should help increase awareness and improve the care of the patient with back pain. As the Ministry of Health and other institutions develop their own guidelines for the management of low back pain, we should see a significant improvement in the standardization of care, which should subsequently improve the outcomes of the management of the patient with low back pain.
CONCLUSION
The findings of the present study have revealed the inadequacy of the knowledge and awareness of red flag signs among the primary health care physicians in Riyadh who treat patients with acute back pain. The majority of the physicians were not familiar with all of the red flag signs. This might have negative implications in their day-to-day clinical practice. It is, therefore, important to ensure the implementation of guidelines in the local community.
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